A staged repair of crossed fused renal ectopia with complex abdominal aortic and iliac aneurysms  by O'Donnell, Mary Teresa et al.
CASE REPORTSFrom
C
of
Fa
Auth
Corr
#6
The
to
an
2352
Pub
an
cr
httpA staged repair of crossed fused renal ectopia with
complex abdominal aortic and iliac aneurysms
Mary Teresa O’Donnell, MD,a John Maddox, MD,a Gary Wind, MD, FACS,b and
Dipankar Mukherjee, MD,c Bethesda, Md; and Falls Church, Va
Crossed fused renal ectopia in the presence of abdominal aortic aneurysms (AAAs) is a rare challenge to therapy. A
68-year-old man had a 6.9-cm AAA, a 6.6-cm left common iliac aneurysm, and a 3.2-cm right internal iliac aneurysm. He
had multiple comorbidities and a right-sided crossed fused kidney supplied by two small renal arteries arising from the
AAA. Aortorenal bypass with staged endovascular aneurysm repair was used to treat the aneurysmal disease. Two-stage
open aortorenal bypass followed by endovascular repair for complex aneurysms is feasible in the rare patient with such a
congenital anomaly. (J Vasc Surg Cases 2016;2:77-9.)Crossed renal ectopia is a rare congenital event, occur-
ring once in every 1000 births, and is characterized by the
anomalous location of at least one kidney across midline
from the insertion of its ureter into the bladder. In 85%
to 90% of crossed renal ectopia, the kidneys are conjoined.
The better known horseshoe kidney is a separate entity
with two kidneys bilaterally located and connected at the
midline with separate ureteral systems that do not cross
the midline. Crossed fused ectopic kidneys are character-
ized by a ureter that originates from the renal pelvis contra-
lateral to insertion into the bladder, a singular fused renal
parenchyma, and ectopic location.
Crossed fused ectopic kidneys are often associated with
an aberrant arterial supply originating from multiple levels
of the aorta or the common iliac arteries.1 When it is
concomitantly associated with aneurysmal disease, such
vascular aberrancy limits endovascular and open abdominal
aortic aneurysm (AAA) repair options, especially when the
aberrant renal arteries originate from the aneurysm itself.
AAA is not uncommon, and its association with aneu-
rysms of other vessels within the body is well documented.
Treatment of concomitant iliac and aortic aneurysms
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multiple aneurysms, provided there is a “landing zone” for
endograft placement. However, when the renal arteries are
aberrantly located, such as in the case of crossed fused renal
ectopia, novel methods for aneurysm treatment must be
employed. We present the case of a consented patient
with crossed fused renal ectopia treated in a two-stage sur-
gical procedure with aortorenal bypass with EVAR.
CASE REPORT
A 68-year-old man was referred to vascular surgery for
asymptomatic aortoiliac aneurysmal disease found on abdominal
ultrasound examination. The patient’s comorbidities included hy-
pertension, hyperlipidemia, chronic obstructive pulmonary disease,
and obesity with a body mass index of 36.7. Imaging demon-
strated a 6.9-cm AAA, 6.6-cm left common iliac aneurysm, and
3.2-cm right internal iliac aneurysm (Fig 1) and right-sided crossed
fused renal ectopia. The AAA started 2 cm distal to the superior
mesenteric artery and progressed 8 cm distally to the bifurcation.
Two right-sided renal arteries measuring 5 mm and 2 mm arose
from the distal anterior aspect of the aortic aneurysm. No left renal
artery was visualized on preoperative computed tomography
imaging.
The patient underwent open spatulated side-to-end supracel-
iac aortorenal bypass to the 5-mm right renal artery with a 6-mm
polytetraﬂuoroethylene externally supported Propaten graft (W. L.
Gore & Associates, Flagstaff, Ariz) in <4 hours. The proximal
aspect of the grafted renal artery was ligated to prevent type II
endoleak (Fig 2). Before the graft-renal artery anastomosis, the
distal renal artery was ﬂushed with ice-cold saline to protect the
kidney during an ischemia time of 15 minutes. The smaller of
the two right-sided renal arteries was untouched, and thrombosis
after EVAR was anticipated because of its small caliber.3
The following day, he returned to the operating room for
EVAR. Obesity of the patient and tortuosity of the left iliac artery
precluded left percutaneous access, and he required femoral77
Fig 1. Coronal image demonstrating the 6.9-cm abdominal aortic
aneurysm (AAA) and the large 6.6-cm left common iliac aneurysm.
The renal artery used for the aortorenal bypass is visible exiting the
tortuous aortoiliac junction.
Fig 2. Artist’s rendition illustrating the anatomy after the ﬁrst stage
of the procedure: abdominal aortic aneurysm (AAA), large left
common iliac aneurysm, right internal iliac aneurysm, right-sided
crossed fused ectopic kidney, relationship of the two renal arteries
to the aneurysms, and appearance of the aortorenal bypass.
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to the aortorenal bypass. The right internal iliac aneurysm was
successfully coil embolized with two coils. The landing zone or
area between the renal artery bypass and aneurysm was 2 cm,
allowing adequate placement of the bifurcated endostent. Repair
was performed using the Powerlink aortobi-iliac endograft (Endo-
logix, Irvine, Calif). Bifurcated limbs were deployed, and two iliac
limb extensions were required on the left side. Completion aortog-
raphy demonstrated good aortorenal outﬂow with complete exclu-
sion of all aneurysms without endoleak (Fig 3). Postoperatively,
the patient’s creatinine concentration rose to 3.0 mg/dL, but it
decreased to a baseline level of 1.7 mg/dL at the time of discharge.
Postoperative follow-up ultrasound examination showed no
evidence of endoleak and shrinkage of the aneurysm sac.
DISCUSSION
Crossed renal ectopia occurs when one kidney resides
in an anomalous location contralateral to the insertion of
the ureter into the bladder. The etiologic mechanism for
this anomaly is unknown, but hypotheses range from faulty
development and migration of the fetal mesonephric
masses to genetic and teratogenic causes. The anomaly oc-
curs in approximately 1 of every 1000 births with 4
described variations of crossed renal ectopia, of which
85% to 90% are a solitary fused kidney, as in our patient.
The crossed fused kidney can be located in various posi-
tions, including in the pelvis and lumbar or thoracic region.
EVAR outcomes are comparable to those of open
repair. Our patient’s perioperative risk factors favored
endovascular repair of his aneurysm because an open
aneurysmectomy would carry increased risk of postopera-
tive morbidity. However, in the setting of a single crossed
fused kidney with a dual arterial blood supply arising from
the AAA, an entirely endovascular repair would result inrenal failure. To preserve renal perfusion and function, an
open aortorenal bypass was employed before EVAR.
Preoperative computed tomography imaging with three-
dimensional reconstruction allowed the identiﬁcation of
two primary renal arteries supplying the kidney, one of
which could be used for aortorenal bypass. Renal protective
strategies performed intraoperatively should be considered
when prolonged renal ischemia time is anticipated.
Current literature describes multiple novel techniques
to address the anatomic anomalies associated with crossed
fused renal ectopia and concomitant aneurysmal disease.
Thirteen publications describe cases of crossed fused renal
ectopia in the presence of AAA.4 Three publications were
nonoperative descriptive reports documenting the coexis-
tence of crossed renal ectopia in the presence of
AAA.1,2,5 The remainder of the publications describe the
operative management of the aneurysms. Open repair
with various methods for renal bypass is described to
address renal arterial supply arising from an aneurysmal
abdominal aorta, lower aorta, or common iliac artery.4,6-9
Fig 3. Completion aortogram depicting patent aortorenal graft
originating proximal to the deployed endograft. Note the tortu-
osity of bilateral iliac arteries.
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aortorenal bypass, reimplantation of the renal arteries into
an open aortic graft, and EVAR with sacriﬁce of small renal
arteries or combined external iliac-renal artery bypass.4,6-16
We employed a supraceliac aortorenal bypass to circumvent
the tortuous and aneurysmal iliac arteries, which would
compromise a graft. Furthermore, the complex aberrant
anatomy in this congenital anomalous kidney made pelvic
dissection of the iliac arteries unduly challenging and
morbid. The supraceliac aorta was a normal vessel, without
aneurysmal disease, that could be used for bypass without
difﬁculty. We present this case as it appears to be the
only aortorenal bypass with staged EVAR described in
the literature.
The patient’s complex aneurysmal disease, comorbid-
ities, and anomalously located renal vasculature and
ureters made aneurysmal repair by endovascular technique
the preferred method. Computed tomography imaging
demonstrated the two renal arteries supplying the ectopic
kidney, the larger of which was revascularized with aortore-
nal bypass. Eventual thrombosis was anticipated with the
successful deployment of the endovascular stent covering
the <3-mm secondary renal artery. An open aortorenal
bypass in combination with aortoiliac aneurysm repair in
this patient with morbid obesity and multiple comorbidities
would have made surgery prohibitively long.
CONCLUSIONS
The patient’s preoperative risk factors, complex aneu-
rysmal disease, and fused renal ectopia would have made
an open aneurysm repair particularly dangerous and thusprovided the rationale for choosing aortorenal bypass fol-
lowed by EVAR. We present this case as a viable combined
open-endovascular surgical option for preservation of the
congenitally crossed fused ectopic kidney during the man-
agement of aortoiliac aneurysmal disease in a patient with a
number of comorbidities.REFERENCES
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